1. Introduction
===============

Hilar cholangiocarcinoma (HC) is a rare tumor. Almost 7000 new cases are diagnosed annually in North America, and the incidence of HC is increasing.^\[[@R1],[@R2]\]^ The prognosis of the disease is poor,^\[[@R3]\]^ and a curative treatment remains a formidable challenge because of its aggressive nature and its critical location close to vital structures.^\[[@R4],[@R5]\]^ Surgery is the only potentially curative treatment option for localized HC, and surgical resection with the goal of an R0 resection is the standard of care for selected patients.^\[[@R1],[@R6]\]^ With the development multidisciplinary approach and evolution of liver surgery during the past decades, liver transplantation as a therapeutic option has significantly improved the surgical management of HC.^\[[@R1],[@R6]\]^

Either liver transplantation or surgical resection is available for selected patients with HC. However, the comparative effectiveness between liver transplantation and liver resection for patients with HC remains unknown. In this study, we performed a systematic review and meta-analysis to evaluate the relative effectiveness between liver transplantation and surgical resection in patients with HC.

2. Methods
==========

This study will follow PRISMA guidelines^\[[@R7]\]^ and be conducted following an established protocol (PROSPERO: CRD42018067618). Ethical approval is not required because this is a study based on aggregate data and did not involve humans.

2.1. Eligibility criteria
-------------------------

The PICOS strategy (patients, intervention, comparisons, outcome, study characteristics) was used to define the eligibility criteria for the study.

### 2.1.1. Patients and comparison of interventions

Studies which contain patients with HC treated by liver resection and liver transplantation will be included. Studies which provide no sufficient data of survival rates will be excluded. There are no limitations in age, ethnic distribution, and gender.

### 2.1.2. Outcomes

The primary outcomes are overall survival rates, including 1-, 3-, or 5-year survival rates. The second outcomes are postoperative complications.

### 2.1.3. Study design

The present study will evaluate published observational studies comparing liver resection and liver transplantation for the treatment of HC.

2.2. Information sources
------------------------

We will systematically search for eligible studies in PubMed, Embase, and the Cochrane library until June 2018. The reference list of relevant studies will be checked to identify additional studies.

2.3. Search strategy
--------------------

Search strategy of PubMed was as follows:(1)((Klatskin tumor) OR hilar cholangiocarcinoma) OR Perihilar Cholangiocarcinoma(2)((((liver transplantation) OR Liver Grafting) OR hepatic transplantation∗) OR "liver transplantations") OR "liver transplant"(3)Step 1 AND step 2

2.4. Study selection and data extraction
----------------------------------------

Two reviewers will select the included studies and extract relevant data independently from the studies. The selection process will be summarized according to PRISMA flow diagram. The data will include study characteristics, patients' characteristics, data needed for quality assessment, and outcomes. Patients characteristics include type of inventions received, mean age, sex, sample, and tumor pathologic variables.

2.5. Risk of bias
-----------------

The risk of bias will be independently evaluated by 2 investigators for each selected study using the Newcastle--Ottawa Quality Assessment Scale (NOS).^\[[@R8]\]^ Disagreements will be resolved by discussion another investigator. The scores of NOS range from 0 to 9, and scores \>6 are considered as high quality.^\[[@R8]\]^

2.6. Data synthesis and statistical analysis
--------------------------------------------

We will use STATA version 14.0 (College Station, TX) to perform the relevant statistical analysis. The statistical tests are 2-sided, and *P*-values \<.05 are considered statistical significant. Pooled odds ratio will be calculated for dichotomous data.

The fixed-effects or random-effects model will be used to calculate the outcomes. In case of significant statistical heterogeneity, the random-effects model will be used. Heterogeneity of the included trials will be assessed by Cochran Q test and measured by the *I*^2^ statistic. Interpretation of the *I*^2^ values will be made by assigning attributes of low, moderate, and high in case of 0% to 25%, 25% to 50%, and above 75%, respectively.^\[[@R9]\]^ Statistical heterogeneity will be quantitatively evaluated by χ^2^ test with the significance set *P* \< .10 or *I*^2^ \> 50%.^\[[@R10]\]^ Begg funnel plot and Egger regression will be used to assess the publication bias.^\[[@R11],[@R12]\]^

Sensitivity analysis will be performed to identify the stability of the result by omitting each of the enrolled studies or excluding low-quality studies.

3. Discussion
=============

Currently, the optional surgical choice for HC is still uncertain. Both liver transplantation and surgical resection are available for selected patients with HC. Therefore, it is necessary for us to perform a high-quality systemic review and meta-analysis to investigate this question. We will conduct the meta-analysis to summarize all the current evidence and provide suggestions for clinical practice.

Author contributions
====================

Bo Zhang, Dan Cao and Zhaolun Cai conceived the concept and designed the study protocol. Zhaohui Cai and Zhou Zhao tested the feasibility of the study. Zhixin Chen, Chaoyong Shen, Yuan Yin, Xiaonan Yin, and Jian Wang wrote the manuscript. Bo Zhang, Dan Cao and Zhaolun Cai provided methodological advice, polished and revised the manuscript. All authors saw and approved the final version of the paper.

**Conceptualization:** Zhaolun Cai, Dan Cao, Bo Zhang.

**Investigation:** Zhaohui Cai, Zhou Zhao.

**Methodology:** Zhaolun Cai, Dan Cao, Bo Zhang.

**Writing -- original draft:** Yuan Yin, Chaoyong Shen, Xiaonan Yin, Jian Wang, Zhixin Chen.

**Writing -- review & editing:** Zhaolun Cai, Dan Cao, Bo Zhang.

Abbreviations: CIs = confidence intervals, HC = hilar cholangiocarcinoma.

ZC and YY contributed equally to the research.

Study Registration PROSPERO (CRD42018067618).

This article does not contain any studies with human or animals performed by any of the authors.

This work was supported by National Natural Science Foundation of China (no: 81572931) and Special Project Fund of Health Research from National Health and Family Planning Commission, China (no: 201302016).

The authors have no conflicts of interest to disclose.
